
4

)URQW#WDUVXV#+5D,5RVWUXP#+5D,

&RUL[LGDH#VKRZLQJ#URVWUXP#DQG
IURQW#WDUVXV +5D,

&RUL[LGDH +5D,

1HSLGDH#DEGRPHQ#ZLWK
UHVSLUDWRU\#WXEH +6D,

1HSLGDH +6D,

%XJV#++HPLSWHUD,

0DQ\#IDPLOLHV#RI#+HPLSWHUD#KDYH#FRPPRQ#QDPHV1#
7KHVH#QDPHV#DUH#JLYHQ#LQ#WKH#NH\#LPPHGLDWHO\#EHIRUH
WKH#/DWLQ#QDPH1

4

D1 $QWHQQDH#VKRUWHU#WKDQ#KHDG/#EDVHG#XQGHU
H\HV#DQG#QRW#YLVLEOH#IURP#DERYH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 5

E1 $QWHQQDH#ORQJHU#WKDQ#KHDG/#EDVHG#LQ#IURQW
RI#H\HV#DQG#YLVLEOH#IURP#DERYH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 :

5

D1 5RVWUXP#+EHDN,#EURDG#DQG#WULDQJXODU/#QRW
GLVWLQFWO\#VHJPHQWHG/#RIWHQ#ZLWK
WUDQVYHUVH#JURRYHV>#IURQW#WDUVL#+IHHW,
VFRRS0VKDSHG/#VLQJOH#VHJPHQW
1 1 1 1 1 1 1 1 1 1 :DWHU#%RDWPHQ/#&RUL[LGDH

7KH#ZDWHU#ERDWPHQ#PRVWO\#IHHG#RQ#DOJDH/
GHWULWXV#DQG#PLFURRUJDQLVPV/#LQ#FRQWUDVW#WR#WKH
RWKHU#+HPLSWHUDQV/#ZKLFK#DUH#SUHGDWRUV1#7KH\
UHVHPEOH#WKH#1RWRQHFWLGDH#EXW#DUH#PRUH
IODWWHQHG1#0RVW#OLYH#LQ#ODNHV/#WKRXJK#WKH\#DUH#DW
WLPHV#IRXQG#LQ#WKH#VORZ#ZDWHU#RI#VWUHDPV1#
>0282442&@

E1 5RVWUXP#F\OLQGULFDO#RU#FRQH0VKDSHG#ZLWK
607#VHJPHQWV>#IURQW#WDUVL#QRW#VFRRS0
VKDSHG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6

6

D1 $EGRPHQ#ZLWK#D#VOHQGHU#UHVSLUDWRU\#WXEH
1 1 1 1 1 1 1 1 1 1 1 :DWHU#6FRUSLRQV/#1HSLGDH

:DWHU#VFRUSLRQV#DUH#XVXDOO\#IRXQG#DPRQJ
YHJHWDWLRQ#RQ#ODNH#PDUJLQV1#7KH\#DUH#SRRU
VZLPPHUV#EXW#FOLQJ#WR#SODQWV#DV#WKH\#KXQW#IRU
LQYHUWHEUDWH#SUH\1#7KH\#EUHDWK#WKURXJK#WKH
UHVSLUDWRU\#WXEH#ZKHQ#DW#WKH#VXUIDFH#DQG#VWRUH
DLU#EHQHDWK#WKH#ZLQJV#ZKLOH#VXEPHUJHG1#
>023252&@

E1 $EGRPLQDO#UHVSLUDWRU\#WXEH#DEVHQW#RU
VKRUW#DQG#IODW
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 7

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1484&fa=Corixidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1489&fa=Nepidae&o=Hemiptera&ls=adult


5

%HORVWRPDWLGDH/#VKRZLQJ
UHVSLUDWRU\#IODSV +8D,

%HORVWRPDWLGDH +8D,

1DXFRULGDH +8E,

3OHLGDH +9D,

1RWRQHFWLGDH +9E,

7

D1 %RG\#IODWWHQHG#DQG#RYDO>#IURQW#XSSHU#OHJV
EURDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 8

E1 %RG\#HORQJDWH#RU#KHPLVSKHULFDO/#QRW
IODWWHQHG>#IURQW#XSSHU#OHJV#VLPLODU#WR
RWKHUV
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 9

8

D1 /HQJWK#!#4;#PP>#VKRUW#UHVSLUDWRU\#IODSV#DW
HQG#RI#DEGRPHQ>#H\HV#SURWUXGLQJ
1 1 1 *LDQW#:DWHU#%XJV/#%HORVWRPDWLGDH

7KH#JLDQW#ZDWHU#EXJV#DUH#DPRQJ#WKH#ODUJHVW
LQYHUWHEUDWH#SUHGDWRUV/#FDSWXULQJ#DQ\WKLQJ#WKH\
FDQ#KROG#LQFOXGLQJ#ILVK#DQG#IURJV1#7KH\#OLYH#LQ
ODNHV#DQG#PDUVKHV#RU#LQ#RWKHU#FDOP#DQG
YHJHWDWHG#ZDWHUERGLHV1#7KH\#VRPHWLPHV#IO\
WRZDUGV#OLJKWV1##>+24252&@

E1 /HQJWK#?49#PP>#QR#UHVSLUDWRU\#IODSV>#H\HV
HYHQ#ZLWK#PDUJLQ#RI#KHDG
1 1 1 1 &UHHSLQJ#:DWHU#%XJV/#1DXFRULGDH

7KH#FUHHSLQJ#ZDWHU#EXJV#DUH#PRUH#FRPPRQ#LQ
WKH#VRXWKHUQ#VWDWHV1#7KH\#XVXDOO\#OLYH#LQ#ZHOO
R[\JHQDWHG#ZDWHU#RI#VWUHDPV#RU#VPDOO#SRQGV#DQG
FDUU\#DQ#DLU#EXEEOH#XQGHU#WKH#ZLQJV1##>023242&@

9

D1 %RG\#KHPLVSKHULFDO>#URVWUXP#60
VHJPHQWHG>#OHQJWK#?6#PP
1 1 1 1 1 1 1 1 3LJP\#%DFNVZLPPHUV/#3OHLGDH

3LJP\#EDFNVZLPPHUV#KDYH#VKHOO0OLNH#ZLQJV#OLNH
%HHWOHV1#7KH\#OLYH#LQ#YHJHWDWHG#DUHDV#RI#SRQGV/
ODNHV/#PDUVKHV#DQG#VORZ#VWUHDPV1#7KH\#VZLP
XSVLGH0GRZQ#DQG#FUDZO#RQ#YHJHWDWLRQ#LQ#VHDUFK
RI#LQYHUWHEUDWH#SUH\1##>0232425@

E1 %RG\#HORQJDWH>#URVWUXP#70VHJPHQWHG>
OHQJWK#!#8#PP
1 1 1 1 1 1 1 1 %DFNVZLPPHUV/#1RWRQHFWLGDH

%DFNVZLPPHUV#VZLP#XSVLGH0GRZQ#EXW#RXW#RI
WKH#ZDWHU#+GXULQJ#RFFDVLRQDO#RU#PLJUDWRU\
IOLJKW,#RULHQW#WKHPVHOYHV#ULJKW0VLGH0XS1#7KH\#DUH
IRXQG#LQ#ODNHV/#SRQGV#DQG#VWUHDP#SRROV#HLWKHU
QHDU#WKH#VXUIDFH#RU#VXEPHUJHG#IRU#ORQJ#SHULRGV1
7KH\#DUH#SUHGDWRUV1##>+24252&@

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1483&fa=Belostomatidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1488&fa=Naucoridae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1490&fa=Notonectidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1491&fa=Pleidae&o=Hemiptera&ls=adult


6

6DOGLGDH +:D,

)URQW#WDUVDO#FODZV#DWWDFKHG
DORQJ#VLGH#DQG#DW#WLS +;D2;E,

*HUULGDH +<D, 9HOLLGDH +<E,

:

D1# 0HPEUDQH#RI#ZLQJ#ZLWK#7#RU#8#GLVWLQFW
VLPLODU#FHOOV>#KLQG#FR[DH#+EDVH#RI#KLQG
OHJV,#ODUJH#DQG#EURDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 6KRUH#%XJV/#6DOGLGDH

7KH#VKRUH#EXJV#DUH#VHPL0DTXDWLF/#OLYLQJ#RQ
PDUJLQV#RI#VWUHDPV/#ODNHV#DQG#PDUVKHV1#7KH\
DUH#SUHGDWRUV1##>;2;2;2&@

E1 0HPEUDQH#RI#ZLQJ#ODFNLQJ#GLVWLQFW#VLPLODU
FHOOV>#KLQG#FR[DH#VPDOO/#F\OLQGULFDO#RU
FRQLFDO
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ;

;

D1 &ODZV#RI#IURQW#WDUVL#DWWDFKHG#DORQJ#VLGH
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <

E1 &ODZV#RI#IURQW#WDUVL#DWWDFKHG#DW#WLS
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 43

<

D1 +LQG#IHPXU#+XSSHU#OHJ#RU#WKLJK,#ORQJ/
H[WHQGLQJ#IDU#EH\RQG#WLS#RI#DEGRPHQ
1 1 1 1 1 1 1 1 1 1 1 1 :DWHU#6WULGHUV/#*HUULGDH

:DWHU#VWULGHUV#DUH#ODUJH#EXJV#OLYLQJ#RQ#DQ\#IODW0
ZDWHU#+QR#ULIIOHV,#KDELWDW#DQG#DUH#RIWHQ#IRXQG
DPRQJ#YHJHWDWLRQ1#7KH\#IHHG#RQ#WHUUHVWULDO
LQVHFWV#WKDW#DUH#WUDSSHG#LQ#WKH#VXUIDFH#ILOP#RU
RWKHU#QHDU0VXUIDFH#LQYHUWHEUDWHV1#6RPH#W\SHV
ODFN#ZLQJV1##>;252:2&@

E1 8SSHU#KLQG#OHJ#VKRUWHU/#H[WHQGLQJ#RQO\#WR
RU#VOLJKWO\#SDVW#WLS#RI#DEGRPHQ
1 1 1 1 1 1 %URDG#6KRXOGHUHG#:DWHU#6WULGHUV/

#9HOLLGDH

7KH#9HOLLGDH#DUH#VPDOOHU#WKDQ#WKH#*HUULGDH#DQG
DUH#XVXDOO\#ZLQJOHVV1#7KH\#OLYH#RQ#IODW#ZDWHU#+QR
ULIIOHV,#DQG#DUH#SUHGDFHRXV1##>024262&@

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1492&fa=Saldidae&o=Hemiptera&ls=adult
http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=9&show=1742&fa=Veliidae&o=Hemiptera&ls=adult
http://www.entomology.umn.edu/midge/Gerridae.htm


7

+\GURPHWULGDH +43D,

0HVRYHOLLGDH#ZLWK#IUHH
URVWUXP#+44E,

+HEULGDH#ZLWK#ORZHU#SDUW
RI#KHDG#UHFHLYLQJ#URVWUXP
+44D,

+HDGV#RI#+HEULGDH#DQG
0HVRYHOLLGDH +44D244E,

)LJ1#44D#DQG#44E#0#)URP#$Q#,QWURGXFWLRQ#WR#$TXDWLF#,QVHFWV#RI#1RUWK#$PHULFD/#7KLUG#(GLWLRQ#E\#51:1#0HUULWW#DQG
.1:1#&XPPLQV1##&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ#FRPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

&RS\ULJKW#�#4<<9#E\#.HQGDOO2+XQW#3XEOLVKLQJ
&RPSDQ\1##8VHG#ZLWK#SHUPLVVLRQ1

43

D1 +HDG#DV#ORQJ#DV#HQWLUH#WKRUD[#DQG#VOHQGHU>
H\HV#DERXW#PLGZD\#RQ#KHDG
1 1 1 1 :DWHU#0HDVXUHUV/#+\GURPHWULGDH

7KH#ZDWHU#PHDVXUHUV#DUH#VWLFN0OLNH#DQG#FORVH#WR
4#FP#LQ#OHQJWK1#7KH\#ZDON#RQ#YHJHWDWLRQ#RU#WKH
ZDWHU¶V#VXUIDFH#ZKHUH#WKHUH#DUH#QR#ZDYHV#DQG
XVXDOO\#LQ#WKH#DEVHQFH#RI#ILVK1#7KH\#SUH\#RQ
LQYHUWHEUDWHV#LQ#WKH#VXUIDFH#ILOP#E\#VSHDULQJ
WKHP1##>023242&@

E1 +HDG#VKRUW#DQG#VWRXW>#H\HV#DW#UHDU#RI#KHDG
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 44

44

D1 /RZHU#SDUW#RI#KHDG#JURRYHG#WR#UHFHLYH
URVWUXP>#WDUVL#50VHJPHQWHG>#OHJV#ZLWKRXW
EULVWOHV>#OHQJWK#?#518#PP
1 1 1 1 1 1 1 1 1 9HOYHW#:DWHU#%XJV/#+HEULGDH

9HOYHW#ZDWHU#EXJV#OLYH#RQ#FDOP#ZDWHU#RU#RQ#WKH
PRLVW#VRLO#DW#ZDWHU¶V#HGJH1#7KH\#DUH#VORZHU
PRYLQJ#WKDQ#9HOLLGDH1##>;232525@

E1 /RZHU#SDUW#RI#KHDG#QRW#JURRYHG>#WDUVL#60
VHJPHQWHG>#EODFN#VSLQHV#RQ#OHJV>#OHJV#ZLWK
VFDWWHUHG/#VWLII/#EODFN#EULVWOHV>#OHQJWK#507
PP
1 1 1 1 1 1 1 1 :DWHU#7UHDGHUV/#0HVRYHOLLGDH

:DWHU#WUHDGHUV#OLYH#DPRQJ#HPHUJHQW#DQG
IORDWLQJ#YHJHWDWLRQ#RQ#FDOP#ZDWHU1#7KH\#DUH
RIWHQ#ZLQJOHVV1#7KH\#SUH\#RQ#VPDOO#LQYHUWHEUDWHV
LQ#WKH#VXUIDFH#ILOP1#)UHH]LQJ#NLOOV#DGXOWV#DQG
Q\PSKV/#VR#WKH\#RYHUZLQWHU#DV#HJJV1##>;232425@

http://www.entomology.umn.edu/midge/Hydrometridae.htm
http://www.entomology.umn.edu/midge/Mesoveliidae.htm



